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i w2 Pk $d s SR G LTS USF2 Fil THBS1
b KBRS Wi i EsE

RIHE ", A", 0 (PE AR ZETI X S ERE a. 202FE%F; b B8R, Hg® 850007)

W E. BR KT LRI E T 2 (upstream stimulatory factor 2, USF2) Feidn /M8 R B % & - 1 ( thrombospondin-1,
THBS!) M &1 B 445 (acute kidney injury, AKI) #9345 Wi 18, F7i%  # B 2020 5 10 A ~ 2022 5 10 A ¥ B
AR SEFE TR E R EETRICE 109 6 Ik 02 B4, 54 AKL4 (n=45) F=3dF AKI 28 (n=64) . J 4k & & 06 R 3
#, #7548 f F USF2 A= THBS1 K-, Pearson 5 #7 i USF2 #= THBS1 5 Mk a2 B4 B ohfkisiragtaxit, $ W&
Logistic B3 5 A7 F 52 AKL 89 £ B &, %R T/E454E (ROC) w12k 5 #7 o i USF2 4= THBSI &k Z 52 AKI #9%
Wracdk, SR AKI 46k k% & (blood urea nitrogen, BUN) . AUEF ( serum creatinine, sCr) . Bd9% C (cystatin C,
CysC) . CREEEG, B4H5ERNKTF, ZHARLZMMERKRIFES T30, AR R %575 (sequential organ failure
assessment, SOFA ) & T 3F AKI 41, f;jriﬁﬁ%#%ré@uz:zo.%a 33.063, 10.641, 6.735, 7.472, 8.487, 10.578, 3 P <
0.05) . AKI A USF2 (3.26%1.04 vs 1.27+0.36 ) #= THBSI 7&-F (172.35+53.19 ng/ml vs 103.64 +32.56 ng/ml ) % F
dE AKI 240, 2 F A %5 &L (=14.171, 8353, ¥ P < 0.05) . AKI %4 &% USF2, THBSI 5 BUN, sCr, CysC 2.iE
A% (r=0.619, 0.507, 0.432; 0.596, 0.607, 0.547, ¥ P < 0.05) . & SOFA 7% [OR(95%CI)=3.170 (1.754 ~ 5.731) ].
% USF2[OR(95%CI)=1.680 ( 1.116 ~ 2.531) ]. & THBSI[OR(95%CI)=1.603 (1.113 ~ 2.308) | 2 & & Mk & AKI #3514
WZ& (¥ P<0.05), @i USF2, THBS1 Z =B AH Bk A5 AKL 49 8 2% T @5 5] % 0.778 (95%CIL: 0.689 ~ 0.852) ,
0.755 (95%CI: 0.663 ~ 0.832) #= 0.947 (95%CI: 0.887 ~ 0.981) ., £5it M AKI #& & USF2 #» THBS1 K -F3) 2
535, LS B THRAR AKI $L AR %, T THB% W k% AKL,
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Abstract: Objective To investigate the diagnostic value of serum upstream stimulatory factor-2 (USF2) and thrombospondin-1
(THBS1) in acute kidney injury (AKI) in sepsis. Methods 109 sepsis patients admitted to the General Hospital of Tibet Military
Region of the Chinese People’s Liberation Army from October 2020 to October 2022 were selected and divided into AKI group

(n=45) and non AKI group (n=64) .Clinical data of patients were collected and serum levels of USF2 and THBS1 were
measured in two groups, pearson analysis was conducted to investigate the correlation between serum USF2 and THBS1 and
renal function indicators in sepsis patients. Multivariate logistic regression analysis was used to identify the risk factors for sepsis
associated AKI, and the diagnostic efficacy of serum USF2 and THBS1 in sepsis associated AKI was analyzed using the subject's
working characteristic curve. Results The levels of serum urea nitrogen (BUN), serum creatinine (sCr), cystatin C (Cys C),
C-reactive protein, procalcitonin, acute physiological and chronic health status score II, and sequential organ failure assessment
(SOFA)in AKI group were higher than those in non AKI group, and the difference was statistically significant (#=20.983, 33.063,
10.641, 6.735, 7.472, 8.487, 10.578, all P<0.05). The serum levels of USF2 (3.26 = 1.04 vs 1.27 + 0.36) and THBSI (172.35
+ 53.19 ng/ml vs 103.64 + 32.56 ng/ml) in the AKI group were higher than those in the non AKI group, and the difference was
statistically significant (=14.171, 8.353, all P<0.05).The serum levels of USF2 and THBSI in AKI patients were
positively correlated with BUN, sCr and CysC (#=0.619, 0.507, 0.432; 0.596, 0.607, 0.547, all P<0.05).High SOFA
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score [OR (95% CI)=3.170 (1.754 ~ 5.731)], high USF2 [OR (95% CI)=1.680 (1.116 ~ 2.531)], and high THBSI [OR (95%
CI)=1.603 (1.113 ~ 2.308)] were risk factors for sepsis AKI (all P<0.05).The area under the curve of serum USF2, THBS1 and
their combination in diagnosing sepsis AKI were 0.778 (95% CI: 0.689~0.852), 0.755 (95% CI: 0.663~0.832) and 0.947 (95%
CI: 0.887~0.981), respectively. Conclusion The serum levels of USF2 and THBSI1 in sepsis AKI patients were significantly

increased, and were related to decreased renal function and the occurrence of AKI, which can be used as an auxiliary diagnosis

for sepsis AKI.
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e FEIE (sepsis ) S 4 B 55 iU W1 AN
PRI | B 4 BV G S W 7 A AIE B I e i
WO AR B, FE PN M TR A 56 Y S B
#1415 (acute kidney injury, AKI) , KA =422 —
MR FR 2 & Bl AKT™M, AKI JEIRTEIE B %
T-MARFUG R fERNEZ—, RHiEkim Rl
I AR 36 7 DR SR SR LR G o AR 9 s L 3 ) IR
F- 2 (upstream stimulatory factor 2, USF2) iiid 5
170 B b & 2 -1 ( thrombospondin 1, TSP-1)
R ST i —A 18 bp FEANSE G, T3 B R
4l TSP-1 Rk ek A= K A+ - B (transforming
growth factor- B, TGF-B ) {&tk, fefifedr-2LH
bax #ik, HEE RBEANMME T, USF2 o FKikwh
AR S R B A S VAR O B il /BRI i 2
1 - 1 ( thrombospondin-1, THBS1 ) 2 Ifil /N2 Jvi
BAFGWEZ NG, HAT TGS . Rk
TS ZFER. BF5E B8 THBST MU 7%
& CD47 4 AN AR 5 2 5 B A it /i
Il % USF2 Al THBS1 J& 5 5 MeEEiE AKL &1 %
MATERE, HETDAERGE . LT, ARUF5EEaL
I e B2 0T 3 1ML USF2, THBSI K F, 20 b HAe
LWIFAE AKT A
1 #M#E5F*®
1.1 A% $HL2020 4F 10 H ~ 2022 4F 10 H
A N AR 25 P A 2 XL R g B2 R AR A 1Y
109 il e dE e e 5, bk 68 i, Lobk 41 49, 4FEi%
41 ~ 65 (50.67+9.29) #; J“HIREEAE 86 i, M
FRIEAR 5 23 ], A AbRiE: DFFA BRI & R I
S0 8 MEEEAE 3.0 B WiARiE T Q4RI 18 ~ 70
JA % HeBRARE: OREEMEAE ; QBEE B REE
BAE L BNERYE R B S TR R B B S
MRS A A FAR 5 @I KB
M RGP RGP OAMEICU J5 48h NFET™,
2% KDIGO 201 B 5 43 16 IR 5% B 48 B #0219 A
HE) W54 R AKTA( n=45 )FIAE AKTZH( n=64 ).
AKTAHEPE25 6, Lotk 20 4] 4F Y 40 ~ 65(53.19 +
742) %, PRBEFEE 20 ~ 28 (24.17 £325) kg/m’;
FEnlpde . BRI 23 6], Wi E 21 4, A e
18 iy JERYLERA : WAPR R GRS 11 B, I ak g
17 5, WERsIERGe o ], Hoe 8l MeERIE . ™

HREEAE 28 ], MEERREIRTE 17 6], 9F AKT 2 554
43 ), Lotk 21 B, 4EIE 40 ~ 66 (50.12+£7.02) %7,
R 20 ~ 29(24.02 + 3.17 )kg/ m% AL SG:
BRI 26 6], =L 25 6, = R LAE 20 ] JEK
YuERAT . AR RGEIERYL 15 ), MRy 25 1), R
IR 13 4], Hew 11 65 BRERAE . KRR
iE 58 5, BRFEAEINSE 6 9], PHALTER] . PR 45
B, SR | JERGLER AL L R 2 REG R E L (v
¥'=1.523, 0.241, 1.174, 0.626, 0.891, 0.121, ¥}J P >
0.05 ) o AKIZHAF 1% | FRERAEMR 5 L9 i Tl AKT 4,
ERAG I FE X (1/7=2.196,12.803, 4 P < 0.05 ),
AT FEARAT H N PR 52 V0 2 DX R R B AR B 2
e, B LR IR A R B R .
12 BLEL5EA KA-2200 I35 L HEON (H
ARAGEH ), HAGEVKF ( Thermo Fisher 24F] )
ABI7900HT ¢ 3 PCR £ B £ 48 ( £ [E Applied
Biosystems /3 7] ) , SpectraMax® iD5 £ ) GE il b1
I C ERF T FAESARAF ), AU400 4 H 3l
AR ( H AR Olympus 23 7] ), TRIzol iR 71 & ( 36
[ Invitrogen 23 ] ) , M-MLV #i %% ¢ 50 & (58
[# Epicentre 23 F] ), THBS1 X7 & (R 224
YIRS AA PR ), CRP A& (B ALY
Hondl) , PCTikF& ( g s AR A H)
519 h ik T AR BRA FBSHA .
13 Fik
1.3.1 Iy USF2 Rk k. SRAEFTAH B #H AR
24h 2= JE & K I 3ml, 3 000r/min &5 .[> 15min, B
VB, TRIzol — LR HUE RNA, JE A R
cDNA J5 #4779 6E & PCR % . USF2 FiE5 4.
5’-ATGGACATGCTGGACCCGGGTC-3", FiiE5 |4
5"-TCACTGCCGGGTGCCCTCGCCC-3%3 GAPDH I
W51%: 5°- GGGAGCCAAAAGGGTCAT-3", Fiiif
21¥): 5°- GAGTCCTTCCACGATACCAA-3’,
A% : cDNAlpl, ETFUHFTI445 041, 2x Trans
Taq® Tip Green qPCR SuperMix 10 w1, Passive
Reference Dye ( 50 x) 0.4 w1, #cJam U8 il X 2% K &
20, FOR s 95°CAEPE 15s, 65°CiE K 20s;
T5CHEM 155, 340 MG, L GAPDH HNZ,
M3 USF2 AN kR A 2744 ik dom .
1.3.2 Il % THBS1 A& 'B Ui ReHapnta il . >R HIf Ik
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A 58 W BRFC 6 K6 1 7 THBS 1. 4> A sh A4k 7 i
SRS ifiL 375 /K Z & (blood urea nitrogen, BUN) |
MAJLETF ( serum creatinine, sCr) AN C ( cystatin

% 1. AKI 417 BUN, sCr, CysC, CRP, PCT,
USF2, THBSI 7k ¥-. APACHE I iT-43Fl SOFA ¥
Sr¥m THE AKIT A, ZRBASHFEL (P

C, CysC) /K¥F., < 0.05) .
133 IGIRGERHILER : REBZEFH . M. K * 1 KAKRIERRIE USF2, THBSI /KFELLE (x+s)
PR E. SEhp . R . MEREIE Y K T AKLAL - dFAKLAL e
C i # 1 ( C-reactive protein, CRP) . [ %5 &K (n=45) (n=64)
JE ( procalcitonin, PCT) . 2Pk 4 Bl 5 18 1 fi APACHE I3F7r (73) 23154624 15.02+3.74 8487  0.000
AR B 3F 4> 1T (acute physiology and chronic health SOFA JF4F (%) 12054235 8.02+1.63  10.578 0.000
evaluation 1l , APACHE 11 ) iT4r " FIF B8 B BUN (mmol/L) 15824345  543x164 20983 0.000
¥ PEJ3 sequential organ failure assessment, SOFA ¥/, Cr ( pmollL,) 175.95+2027 7326+ 12.08 33.063 0.000
APACHE TN PPARARAE ML 0% PP PRI BIBK I CysC (mgll) 131026 083021 10641 0.000
M4, AR . ULEF. A4, maoig CRP (mglL) a0 10227 6735 0000
I ZEETESE, SOFA MM FRH I R 55 | LK AR5 o T '
W (ZIZ ) | REREG . WARG. W (ILEE PCT (ng/ml ) 1224043 075£022 7472 0000
USF2 326104 127£036  14.171 0,000

PR ) w2 EIHR

1.4 it 44 R SPSS 25.00 4 Ml it
EERT A IERS A U « a2 (x+s) £
N, GIA) BRI S FEAS e R B, THERTTRLDL
(%) R, KH ) KK, Pearson 2 #7 IfiL 17§
USF2, THBSI1 5 Ifedabr Z Mg ett, ZH
& Logistic [MH4HT MesgiE & 4E AKT ffEf A &R .
Z A& # T AE %5 fiE (receiver operator characteristics
curve, ROC) M43 #r ifi i USF2 #1 THBS1 X Jif¢

THBS1 (ng/ml ) 172.35 £53.19 103.64 £32.56 8.353  0.000
22 o7& USF2, THBSI1 5 B 3 4% 45 4% 69 48 % &
AKI £ # Ifil 7% USF2, THBSI 5 BUN, sCr, CysC
BEIEAMX (7=0.619, 0.507, 0.432; 0.596, 0.607,
0.547, ¥JP < 0.05) , ZRHEA5GIT#E Y.

23 REESERAEAKIGYaRE WK 2. UAE
## . BUN, sCr, CysC, CRP, PCT, USF2, THBSI,
WEEEIEARTE (WE: 0=75, 1=4&) . APACHE II¥4}.

TR A AKTIYIZW M (E. P<0.05 M2 AL SOFA TF4r b A8k, 27 &4 AKL (IRMH: 0=175,
RN 1= 2 ) HHASENA Logistic [FIH53M 7, S5 %P,
2 R {51 SOFA P43, 5 USF2. &5 THBS1 ZMFHERE &
2.1 BLAlERIEAFA M USF2, THBSI AK-F s i A= AKI IfERIRR (1P < 0.05) o
x2 BREERERE AKI HEIMEE S
3 B SE Waldy’ {8 OR 95%CI P{H
BT 5.948 2.051 8.410 - 0.000
SOFA ¥4 1154 0.302 14.601 3.170 1754 ~ 5731 0.000
USF2 0.519 0.209 6.167 1.680 1116 ~ 2531 0.001
THBS! 0472 0.186 6.440 1.603 1113 ~ 2308 0.000

2.4 ik USF2, THBSI B BtA#m stk 4% AKI
5L L3R 3, K 1. IiLyE USF2, THBSI
2 W e 3 5E AKT 9 gl 26 T 1 FR (area under the
curve, AUC) 4351k 0.755, 0.778, IfiLi USF2 Al

THBS1 B4 12 Wi e 559 AKI i) AUC 4 0.947, &
FTHR—iErigWr, 2R EA5T%E (223592,
4.024, P=0.032, 0.021) .

x3 % USF2, THBS! REXEHMAFLE AKI HiSHMNE
5 H AUC 95%CI I SHE R (%) R (%) PP
USF2 0.778 0.689 ~ 0.852 241 75.56 76.56 0.521
THBSI 0.755 0.663 ~ 0.832 152.49ng/ml 73.33 7713 0.505
—HBEA 0.947 0.887 ~ 0.981 - 93.33 93.75 0.871
3 i LUEBEHI0 CAKL) J2 5 LAY IR0 A G &
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FEEREZ —, AR AEBE ) LUK 3 & i FE T
WA e P FUBIUNIMEREAE AKT Al Ayl PRAR A S HF
YeRyy, BRER R — L. FHRT AKT B2
FMCEE ML LT L A3 I / e bR iy 2L, {H
e MEREAE 238/ WL, AT R AR DLAR 1) A
T WUSFAR BE B9 T, R L LS X AKT Jf:
AU, T SRAERRFERIE ARG AKT Fhds 2 {F 4y
Sk, ARG AT RE2 BRI D JRAE AKT Wi+
AR EL, PRI IR 5 R SR A AR Wi s ) .
BEAE AKT AR HLHI 2 2%, H AT 2 S e o
/NE b B AR AR T 240 AR S R U 32 1A
i, RS NS SRR, SRR TE
B, SUESMRI . Lok, Az aiEmsit,
FEAE B /INBRAN /N Tl IR, (0 I 5 LA a2
PR S M IS D AR KR B INE T R A AE
Toa AR NEE

| sk

D e
2 st
=== BeA K
— BEHH

00 02 04 06 08 10
=)
1R

B 1 Imj% USF2, THBS! RELSHMIA ROC #iZk

USF2 2—Fh 215 Z R 4l g i Bt i % S 97
J& T HEAMRE - FF - BRE 5 S WP B 254 10 7 s A
TR, 5 o DNA- 2075119 e-box
G567 G W RAREUE RAK, TERGH. IR
N, BERACH . BRCTED AR AT ES
3 QB SR VRO - B SR e Y IR DR
7R USF2 AE A i 480 25 1 J e 1 %% s il D)
T, HESHRBI TP e-box A mUAHEAE M
Tl S 2 0 S 1 2R3, 98l TR 0 B 4 A A
R, KIEHUMEIER ", USF2 25 Bt T 41
JfL 17 455 0 BRI, USF2 ik Eilim
AL T A0 17 (55, PR R AN T
ME-TA, TIE -y, HIAR 22 Ak - 5
Wi 4 B AV RV 72k, SRR 48
USF2 5 B IEBR WAFTE R VI G AR, e 50 i R A
REBH v B0 2T 4E A RS rh USF2 23K & 14,
USF2 i 2 15 nl i i v A AL A (R - B 1 (trans-
forming growth factor- B 1, TGF-B 1 )/Smad {5518 ¢,

PG JE 1Y Smad Fil p53 Z5 55 AN FRIA 1 LTIl
TG MBI, A B ) s /N i) S 47
Al R M, ST & B AKT 41 1ML USF2 /KSF48¢
I AKI A 7F, 1% USF2 5 BUN, sCr, CysC &
IEARDG, R USF2 ik BMFEEE AKL fafs B &,
J3Mr USF2 2 5FEAE AKIT (IHLHI N : TGF-B 1E41
MurER A3k, AUMOARIEFRUTRL . Syl i 2 AT 4k
e CEVER], W PE TGE- B 1 5H 11 B2 {REs 4
TS 1A 52 A FF i 2R R F Smad2 Al Smad3,
B AT YRBE ., EA R RN S E 40 A R)
W, S R, SR AKT A T T
USF2 J& TGF- B /Smad {5 5 i i 1 F {45 A 5,
Wk TSP-1 2:HE sh 7456 LH TGF-B 161, %
i TGF- B /Smad {5 53 % ', Ak USF2 i Fikn]
W% TGF- B /Smad {5 525 AKI i F2.

THBS1 FZAAEF UM/ o - ki, FEE
I P ORGSR i ) 1 I A A LA B ) Pl sk
W, Se RGN N AN . T LA
R AR AE SR T B S L TS S THBS 1 IR,
Z: 55 A SO LA A A A IS . R
SE . AR, 15 10 A RN R e A A 2 R EiLA
PRt M BFSE R THBSI 3@ i e gk b - 1]
AR VRS B AT RS . (R AR B RS 1),
THBS1 i 1] 2855 300 PN J5 90 Rz S35 iy R 7 - 2R
PR R R N I, 5 S T S A SR T 4
F5, AU A RO LS " T R ROR
H THBS1 W & 48 EZ/ER], THBSI il flH &%
)32 4K CDA7 454305 TGF-B {5510, Mk
HHER -y ML AR (22 RIAH AR, (e
R - AR 4E4E B, 55 THBST A Ry —Fil
TSR M AE A BP0 T S ) I N N R A K
N S VO 1 (A | KE R S (T (R = =1 e e A
P ARHFSE PR AKI 4H I35 THBS1 #53E AKI
Tt IiE THBS1 5 BUN, sCr, CysC 2 iFAM%,
7 THBS1 2 1k J& ik 87 i AKIT B G I8 R 2. 20 #r
THBS1 2 5 e 5E AKI RHLE R . #5756, THBSI
1t 5 CDA7 5405 TGF- B /Smad {5 5@ 1%, %
SE R, SECE ARt g T Y,
Yk, MeREAE 18] NOD #5321 52 % & pyrin 4544
i & 1 3 (NOD-like receptor family pyrin domain
containing 3, NLRP3) 7 j* 4 i% P Caspase-1,
BEJS TP AE AN E -1 B FIEANE -18, el RAEGIK
2 R 2345 45 P, THBSI1 #47% TGF- B /Smad/
NLRP3/Caspase-1 15 518 4%, e dF & AN 3 0,
FRAET, SFECER P

ROC 43 # i 78 I 3% USF2, THBSI 2 W ik 7
JiE AKI (1) AUC 4 0.755, 0.778, 7 {5 figs 5 B
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